Femtosecond material response of several liquid samples were measured with use of a newly developed "phase-stabilized" optical heterodyne detected impulsive stimulated Raman scattering (ISRS) spectrometer. In this apparatus, the ISRS signal generated with ordinary transient grating geometry is mixed with femtosecond optical pulses (local oscillator, LO) in an interferometer, and the interfered intensity is detected. The subwavelength-accuracy adjustment/stabilization is achieved for the optical path length in the interferometer so that the relative optical phase between the ISRS signal and LO can be controlled. The ISRS signals linearized to each tensor element of the third-order response function were obtained, and discussed.
Femtosecond material response of several liquid samples were measured with use of a newly developed "phase-stabilized" optical heterodyne detected impulsive stimulated Raman scattering (ISRS) spectrometer. In this apparatus, the ISRS signal generated with ordinary transient grating geometry is mixed with femtosecond optical pulses (local oscillator, LO) in an interferometer, and the interfered intensity is detected. The subwavelength-accuracy adjustment/stabilization is achieved for the optical path length in the interferometer so that the relative optical phase between the ISRS signal and LO can be controlled. The ISRS signals linearized to each tensor element of the third-order response function were obtained, and discussed. [1] [2] [3] . Especially, we recently reported the OHD-ISRS measurements in which both complete heterodyning and the optical phase control were attained for the first time [3] . Figure shows schematic diagram of OHD-ISRS measurements. The two pump pulses are focused into the sample with a certain crossing angle to generate transient grating. The material response is detected through the temporal change of the grating amplitude, which is monitored by diffraction of the probe pulse (impulsive stimulated Raman scattering, ISRS). The generated ISRS beam is mixed with the probe pulse which serves as local oscillator (LO), and then the interfered intensity is detected. The obtained OHD-ISRS signal intensity depends on the relative optical phase between the ISRS signal and LO (heterodyning phase, ) as follows, cos where X(t) is the material response function, and G(t) is the intensity autocorrelation function of the input laser pulses. Therefore it is necessary to control the relative optical phase between the ISRS signal and LO during measurements. For this purpose, optical path is actively adjusted while monitoring the interference of a reference laser, so that subwavelength-accuracy adjustment/stabilization is achieved for the optical path length of the interferometer. The maximum signal with the best signal-to-noise ratio is obtained in the measurements at the heterodyning phase of 0. Figure 2 shows the OHD-ISRS signals obtained from CC14 with two polarization conditions which are sensitive to X111 and 1122, respectively. In these data, beating nuclear response due to intramolecular vibrations of CC14 is clearly seen, in addition to instantaneous electronic response found at the time origin. The phase of the beat is 
The ratio between ,j(3) and X can be related to Raman Allll 1122 depolarization ratio p as follows,
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This formula implies that the anisotropic response corresponding to the p value larger than 0.5 gives negative signal in the -(3) Al122 measurement. The observed beats are predominantly due to two low-frequency non-totally symmetric vibrations of CC14 (t,'2, 218 cm-1, E symmetry; u4, 314cm-1, F2 symmetry) whose p value is 0.75. It is noteworthy that the Fourier analysis shows that the beat also contains small contribution from the totally symmetric vibration (u,458cm-l,A1, p 0), which does not change its sign. As manifested by this example, OHD-ISRS spectroscopy can afford unique data about the third-order nonlinear material response, which is not obtainable by either ordinary homodyne detected ISRS spectroscopy or OHD-RIKES.
